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DETAILED ACTION 
Election/Restrictions 

1 . Applicant's election without traverse of Group I, claims 1-12, 22 in the reply filed on 
10/4/2010 is acknowledged. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification sliall conclude witli one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 22 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Claim 22 recites the limitation "the mixture". There is insufficient antecedent basis 
for this limitation in the claim. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

Claim 22 Is rejected under 35 U.S.C. 102(b) as being anticipated by Yokomizo et 
al (US 2002/010285) 
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Yokomizo discloses a nnetliod to etch semiconductor wafers having a silicon 
oxide and silicon nitride layer ( page 2, paragraph 0028) 

providing a closed-loop circulation system having a bath 11/process chamber and a 
recirculation line fluidly coupled to the process chamber (page 2, paragraph 0035) 
supplying a predetermined volume of an etchant mixture to the closed-loop circulation 
system, the etchant filling the process chamber and overflowing into the recirculation 
line (page 2, paragraph 0034; page 4, paragraphs 0053-0054, fig. 1) 
submerging at least one substrate in the etchant within the process chamber (page 3, 
paragraph 0048) 

circulating the etchant mixture through the closed-loop circulation system ( page 3, 
paragraph 0049) 

continuously measuring substance dissolving from a surfaces of wafer into the etching 
liquid (Si) /particle counts in the mixture with a detecting means/particle counter, ( page 
3, paragraphs 0042, 0050) 

upon detecting the etchant having a measured particle count above a predetermined 
particle count, automatically discharging/bleeding a volume of contaminated etchant 
from the closed-loop circulation system while replacing the volume by feeding fresh 
etchant into the closed-loop circulation system during the processing of the at least one 
substrate that will return the particle count of the etchant within the closed-loop 
circulation system to or below the predetermined particle count ( page 4, paragraphs 
0058-0059) 
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Claim Rejections - 35 USC § 103 

4. The following Is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary sl^ill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-3, 4-8, 9 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Yokomizo et al (US 2002/01 02851 ) in view of Torek et al (US 6,087,273) 

Yokomizo discloses a method to etch semiconductor wafers having a silicon 
oxide and silicon nitride layer ( page 2, paragraph 0028). The method comprises: 
providing a closed-loop circulation system having a bath/process chamber 11 and a 
recirculation line 20 fluidly coupled to the bath/process chamber ( page 2, paragraph 
0035) 

supplying phosphoric acid, and water to the closed-loop circulation system in 
predetermined amounts so as to form a mixture having a predetermined concentration 

ratio and a predetermined volume ( page 4, paragraphs 0053-0054), the mixture filling 
the process chamber and overflowing into the recirculation line ( page 2, paragraph 
0034; fig. 1) 

submerging one substrate in the mixture within the process chamber ( page 3, 

paragraph 0048) 

circulating the mixture through the closed-loop circulation system ( page 3, paragraph 
0049), continuously measuring concentration ratio of the mixture with a concentration 
sensor ( page 3, paragraph 0042; page 4, paragraph 0052-0053) 
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comparing tine measured concentration ratio to tine predetermined concentration value 
to determine whether the measured concentration value is within a predetermined range 
of the predetermined concentration ratio ( page 3, paragraph 0042) 
upon determining that the measured concentration ratio is not within the predetermined 
range of the predetermined concentration ratio, automatically feeding a volume of 
phosphoric acid, and/or water into the closed-loop circulation system while 
discharging/bleeding a substantially equal volume of the mixture from the closed-loop 
circulation system that will return the concentration ratio of the mixture back within the 
predetermined range during processing of the at least one substrate ( page 4, 
paragraph 0058-0059) 

Unlike the instant claimed invention as per claims 1 , 7, Yokomizo fails to disclose 
supplying sulfuric acid, phosphoric acid and water to the circulation system wherein the 
predetermined concentration ratio is approximately 2 parts sulfuric acid, 2 parts 
phosphoric acid, and 1 part water 

Torek discloses a process for etching silicon nitride using a mixture comprises sulfuric 
acid, phosphoric acid and water ( col 2, lines 25-28) wherein the predetermined 

concentration ratio is 30-50 % by volume of phosphoric, 20-40 % by volume of sulfuric 
acid and the balance water ( col 2, lines 27-30), which reads on approximately 2 parts 
sulfuric acid, 2 parts phosphoric acid, and 1 part water 

Since Yokomizo is concerned with a method of etching SIN, one skilled in the art at the 
time the invention was made would have found it obvious to modify Yokomozo method 
by supplying an etching mixture comprising sulfuric acid, phosphoric acid and water to 
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the circulation system as per Torek because Torek discloses that the etching mixture 
has greater selectivity than existing hot phosphoric acid etching processes and which 
maintains a high etch rate in use ( see abstract) 

Regarding claims 2-3, the modified reference of Yokomizo would have disclosed that 
the etching mixture comprises sulfuric acid, phosphoric acid, and water are initially 
supplied to the process chamber via dispense lines 26, 42 ( fig. 1) and the mixture of 
sulfuric acid, phosphoric acid, and/or water are supplied via lines having control valves 
25, 43 that can turn the flow of the fluid on and off ( fig. 1 ), which reads on the mixture 
of sulfuric acid, phosphoric acid, and/or water are supplied via spikes lines 

Regarding claim 4, the modified reference of Yokomizo would have disclosed the step 
of heating the mixture prior to submerging the at least one wafer therein ( page 3, 
paragraph 0047) 

Unlike the instant claimed inventions as per claims 5-6, Yokomizo fails to disclose the 
limitations of wherein the mixture is heated to a temperature at or near 160-1 80°C/ 
wherein the mixture is heated to a temperature at or near 165°C. Torek also discloses a 
step of heating the etching mixture to a preferred temperature of 140-180° C ( col 2, 
lines 20-24). One skilled in the art at the time the invention was made would have found 
it obvious to modify Yokomizo method by heating the etching mixture to a temperature 
of 140-180° as per Torek in order to effectively and efficiently etches SiN at a high etch 
rate as taugh in Torek ( col 2, lines 33-36) 

Regarding claim 8, the modified reference of Yokomizo would have disclosed the step 
of filtering the overflowed mixture through filter 23 ( page 2, paragraph 0038, fig. 1) 
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Regarding claim 9, tlie modified reference of Yokomizo would have disclosed the steps 
of continuously measuring substance dissolving from a surfaces of wafer into the 
etching liquid (Si) /particle counts in the mixture with a detecting means/particle counter, 
comparing the measured particle count to a predetermined particle count to determine 
whether the measured particle count is greater than the predetermined particle count ( 
page 3, paragraphs 0042, 0050), upon detecting the mixture having a particle count that 
is greater than the predetermined particle count, automatically discharging/bleeding a 
volume of the mixture from the closed-loop circulation system and feeding a 
substantially equal volume of sulfuric acid, phosphoric acid, and/or water into the 
closed-loop circulation system that will return the particle count of the mixture back to or 
below the predetermined particle count during processing of the at least one substrate ( 
page 4, paragraphs 0058, 0059) 

5. Claims 10-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yokomizo et al (US 2002/0102851) in view of Torek et al (US 6,087,273) 

Yokomizo discloses a method to etch semiconductor wafers having a silicon oxide and 
silicon nitride layer (page 2, paragraph 0028). The method comprises: 

supplying phosphoric acid, and water to a bath 1 1/process chamber in predetermined 
amounts so as to form a predetermined volume of mixture having a predetermined 
concentration ratio (page 4, paragraphs 0053-0054) 

circulating the mixture through the process chamber in a closed-loop circulation 
system (page 3, paragraph 0049), 



Application/Control Number: 10/585,229 Page 8 

Art Unit: 1713 

submerging at least one substrate in tlie mixture witliin tlie bath/process chamber 
(page 3, paragrapin 0048) 

discharging a volume of mixture from the closed loop system so as to control the Si 
concentration in the circulating mixture ( page 4, paragraph 0059), which reads on 
bleeding a volume of mixture from the closed loop system so as to reduce the effect of 
etch-by-products in the circulating mixture 

feeding phosphoric acid and/or water to replace the volume of mixture bled from the 
closed loop wherein the volume discharged/bled is selected to maintain or return the 
concentration ratio of the mixture to within a predetermined range of the predetermined 
concentration ratio ( page 4, paragraphs 0058-0059) 

Unlike the instant claimed invention as per claim 10, Yokomizo fails to disclose 
supplying/feeding sulfuric acid, phosphoric acid and water to the circulation system 

Torek discloses a process for etching silicon nitride using a mixture comprises sulfuric 
acid, phosphoric acid and water ( col 2, lines 25-28) 

Since Yokomizo is concerned with a method of etching SIN, one skilled in the art at the 
time the invention was made would have found it obvious to modify Yokomozo method 
by supplying/feeding an etching mixture comprising sulfuric acid, phosphoric acid and 
water to the circulation system as per Torek because Torek discloses that the etching 
mixture has greater selectivity than existing hot phosphoric acid etching processes and 
which maintains a high etch rate in use ( see abstract) 

Regarding claim 1 1 , the modified reference of Yokomizo would have disclosed that 
the discharging/bleeding and feeding are performed continuously ( page 5, paragraph 
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0066) 

Regarding claim 12, tine modified reference of Yol<omizo would have disclosed the 
steps of continuously measuring the concentration ratio of the mixture with a 
concentration sensor during processing of the at least one substrate ( page 3, 
paragraph 0042; page 4, paragraph 0052-0053), comparing the measured 
concentration ratio to the predetermined concentration value to determine whether the 
measured concentration value is within a predetermined range of the predetermined 
concentration ratio; and upon determining that the measured concentration ratio is not 
within the predetermined range of the predetermined concentration ratio, automatically 
performing steps of discharging a volume of mixture from the closed loop system so as 
to control the Si concentration in the circulating mixture and feeding phosphoric acid 
and/or water to replace the volume of mixture bled from the closed loop ( page 4, 
paragraphs 0054; 0058-0059) 



Conclusion 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to LAN VINH whose telephone number is (571)272-1471. 
The examiner can normally be reached on M-F 8:30-5:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nadine Norton can be reached on 571 272 1465. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Lan Vinh/ 

Primary Examiner, Art Unit 1713 



